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Claims 6-13 stand rejected under 35 U.S.C. § 1 12, second paragraph for 
indefiniteness regarding die solution contents in step (b) of claim 6 and the type of 
hydroxyl group anion-exchanger. Claim 6 has been amended to indicate that die solution 
of step (b) includes both aluminum and lanthanum. Claims 1 and 6 have been amended 
to clarify that the hydroxyl group anion-exchanger is inorganic. The specification 
demonstrates that claims 1 and 6 were intended to read on inorganic hydroxyl group 
anion-exchangers at paras. 15, 17 and 22. No new matter has been added. Withdrawal of 
the indefiniteness rejection is respectfully requested. 

Claims 1-13 stand rejected under 35 U.S.C. § 103(a) for obviousness over 
U.S. Patent No. 5,1 15,085 to Hamano et al. in combination with each of U.S. Patent No. 
3,853,789 to Warthen et al. and U.S. Patent No. 5,573,582 to Inui et al. Applicants 
respectfully traverse this rejection for the following reasons. 

The present invention is directed to a method of preparing lanthanum- 
stabilized transitional alumina with high th grmal stability by treating a solution of 
aluminum (with addition of a lanthanide series element such as La) with an anion- 
exchanger to produce hydroxides of aluminum and the lanthanide series element, such as 

A1(0H)3 and La(0H)3. The resulting composition is freeze dried^^y^dmg a powdpr that 

^ — > " -^11^ 

is subsequently dehy^ratedJo„produ£^ Claim 1 

now specifically requires the use of lanthanum and, claim 6 akeady requires the use of a 
lanthanide series element. The freeze-drying step is particularly useful in maintaming the 
specific sur face area of th e aluminum in contrast to ^thgmiald ^ which are 

detrimental to the alumina. While techi uques relating to use of anion-exchangers and 
freeze-d rying have been described in the prior art, their combined use as in the present 
invention has notbieenJaught„or_suggested. The combination of these features of the 
claimed invention yi eld complete stabilization of Y-alumin a (as evidenced by standard 
industry test of 3 hours hold at 1200°C) at very low concentrations of La - from 0.1 to 
0.3 molar %. Lanthanum is a very costly component, hence opportunities to reduce the 
level of its use are very desirable. 
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The Hamano patent discloses a process for producing alumina from 
a solution of aluminum sulfate and a lanthanum compound. The solution is 
thermally dried as described in the Example cited in the Office Action. No^nion 
exchange of the aluminvmi or lanthanum compounds are considere d nor js there 
any suggestion that any other drymg technique would be suitable. These features 
are not taught or suggested^byjthe^cited secondary references as discussed below. 
As a result, the method of the Hamano patent can produce La-stabilized of y- 
alumina only at relatively high concentrations^fLa. Moreover, Hamano 
specifically teaches away from using low levels of La (as required in claim 1 1) at 
col. 4, 11.54-58: 



If the amount of lanthanum to be added is lower 
than 1 part by weight based on 100 parts by 
weight alumina [which corresponds to about 0.3 
molar % La], an insufficient effect to inhibit a 
reduction in the specific surface area owing to 
the use at high temperatures will be obtained. 



The WartheiLpatent teaches precipitation of an acid aluminum salt solution 
by the addition of "an alkaline reagenf but only considers that aluminum salts may be 
precipitated by the addition of ammonia. There is no specific teaching to use a hydroxyl 
group anion-exchanger. Moreover, there is no description of an intermediate hydroxide 
product (an aluminum hydroxide) as required in the claimed invention. In the absence of 
some teaching to even produce a hydroxide, there can be jio motivati on to use a 
hydro xide anion-exc hanger. Li addition, the( Warthe n,patent"^only considers ther mal 
drying of the reacti on,prodj^^^^ 



material produced according.toJheJV^hen,pat^ will not satisf yjdiejgguirement of 



high thermaljtaM (3 hour bake at 1200°C, a catalytic industry standard test). 
Consequently, such material would be useless for high temperature applications such as 
catalytic treatment of automobile exhaust gases, in which La-stabilized y-alumina is a 
catalytic support of choice. 
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The Inui patent describes thermal drying of aluminum hydroxide. At col. 7, 
11. 23-49, the patent specifically states that "pneumatic conveying drying" and "flash 
drying" are the preferred techniques for performing solid-liquid separation of an 
aluminum hydroxide slurry. That pa.ssag ^ists(^ eeze)^ ^ as one of eight clas ses of 
drying techniques, but the patent only considers pneumatic conveying drying 
(characterized therei n as a type of hot-air transferring drying) and flash drying as two 
suitable teclmiqu^,ofihe„eight p o choices for dr yin g a slurry of alumin um 
hy^oxide. The patent does not state that fre ^^z^^^^J^s^ viable altemative to the two 
techni ques specifi cally dis^^ It only states the ftge ze-dr ying is a known technique 
and gQ.es. no furth er . There is no motivat^^ drying 
technique (i.e. freeze-drying) for the only two techniques described as useful in solid- 
liquid separation of an aluminum hydroxide slurry. 

Notice should be made that each of the Hamano and Inui patents are 
assigned on their faces to the same assignee, Sumimoto Chemical Co., Ltd. The 
conclusion by Hamano that addition of less than 1 wt.% La (i.e. about 0.3 molar % of 
La) seems to be a state-of-the-art knowledge shared by both inventive entities. The Inui 
patent teaches in that "fine-particulate oxide usually contains 0. 1 to 15% by mole, 
preferably 1 to 10% by mole in total of other metal component in metal oxide. . ." which 
is consistent with the teachings of the Hamano patent to use over 1 mole % of La. 
Consequently, the low molar % of lanthammi of the present invention set forth in claim 
1 1 is a patentable advance over the prior art of record. 

Hence, the teachings of the Warthen and the Inui patents do not 
supplement the deficiencies of the Hamano patent. Neither of those two 
references alone or combination provides the motivation to use a hydroxyl anion- 
exchanger in producing an intermediate aluminum hydroxide, in conjunction with 
subsequent freeze-drying of the La-doped aluminum hydroxide. These features 
allow for use of extremely low concentrations of La (0. 1-0.3 mole %) to achieve 
complete thermal stabilization of y-alumina, as evidenced by the x-ray diffraction 
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patterns of y-alumina completely stabilized with 0. 1 and 0.3 mole % La in Figs. 3 
and 4 of the present application and to make the stabilized alumina product very 
inexpensively as compared to the prior art. Hence, claims 1-13 are believed to 
define over the prior art of record. 

Reconsideration of the rejections and allowance of claims 1-13 are 
respectfully requested. 

Respectfully submitted, 
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PATENT TRADEMARK OFFICE 




Ju^ie W. Meder, Esq. 
omey for Applicants 
feg. No. 36216 
ele. No. 724-337-5358 
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Marked Claims 



1. (Amended) A method of preparing thermally stable transitional 
almnina stabilized with additions of lanthanum comprising the steps of: 

a) providing an aqueous solution of an aluminum salt and a lanthaaum 

salt : 

b) treating the [aliraiinum] solution with [a] aa inorganic h ydroxyl 
group anion-exchanger to produce a composition comprising aluminum hydroxides 
and laathanum hydroxides : 

c) freeze-drying the [aluminum] hydroxide composition to produce [a] 
an aluminum hydroxide powder containing lanthanum : and 

e) dehydrating the aluminum hydroxide powder to yield particulates of 
y-alumina stabilized with lanthanum . 



alumina stabilized with additions of laathanum comprising the steps of: 

a) providing an aqueous solution of an alumimrai salt and a salt of a 
lanthanide series element; 

b) treating the solution of aluminum [solution] and lanthanide series 
element with [a] an inorganic hydroxyl group anion-exchanger to produce a 
composition comprising aluminum hydroxides and hydroxides of the lanthanide 
series element; 

c) freeze-drying the hydroxide composition to produce a powder 
comprising the aluminum hydroxides and the hydroxides of the lanthanide series 
element; and 

d) dehydrating the powder to yield particulates of thermallv stable y- 
alxmiina containing the lanthanide series element. 



6. 



(Amended) A method of preparing thermally stable transitional 
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